Hyperferroelectricity (HyFE) is a new phenomenon of fundamental importance since hyperferroelectric solids are capable of developing ferroelectricity under an opencircuit boundary condition, despite the existence of strong depolarization fields. [1] Unlike improper ferroelectrics (in which the dominating soft mode is nonpolar, and the polarization results from the polar-nonpolar mode coupling), [2] [3] [4] [5] [6] [7] HyFEs are proper ferroelectrics with a dominating polar instability and a strong polarization.
For decades it has been known that proper ferroelectrics (FE) exhibit ferroelectric phase transition and mono-domain polarization only when the depolarization field is sufficiently screened, e.g., under the shortcircuit boundary condition or surrounded by metallic electrodes [8] . When the depolarization field is not screened, FE polarization tends to form multi-domains along the direction of the depolarization field. [9] Another possibility is that proper FEs may undergo a different phase transition by forming vortex. [10] However, the recent discovery showed that HyFE solids defy the accepted belief by being able to retain a mono-domain polarization even under the open-circuit boundary condition, [1] opening a new field of ferroelectric physics [11] . Furthermore, HyFE solids are technologically important since, by forming interface with other functional materials such as semiconductors, strongly-correlated oxides, or multiferroics, the polarization retained in HyFEs can effectively control and/or tune the materials properties across the interface.
However, HyFEs remain mystic, and so far were found only in some uncommon semiconductors LiZnAs, LiBeSb, and LiBeBi. [1] Many key questions of general interest remain to be answered. For example, what is the criterion, if any, that a hyperferroelectric must satisfy? Is there any law governing the magnitude of polarization to be retained by a HyFE under the open-circuit boundary condition? Furthermore, one may wish some intuitive knowledge that may guide the designing of new HyFEs. Obviously the lack of sufficient understanding hampers the searching for other HyFE materials.
In this study, based on a fourth-order GinzburgLandau theory [12] , we formulate a physical constraint that a HyFE must satisfy. The constraint leads to a nonzero polarization under the open-circuit boundary condition as well as a stable electric state as the minimum of the free energy. The theory further reveals a guide principle on the search for new hyferroelectrics, i.e., they need to have a deep potential well and a small zero-field polarization. In addition, we show that an unstable longitudinal optical phonon is a natural consequence of the constraint. Prototypical ferroelectric BaTiO 3 , PbTiO 3 , and KNbO 3 do not meet the physical constraint, and are not hyperferroelectrics.
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